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I. INTRODUCTION 

A portion of Building 004 at the Headquarters site was used on the ATR 
Fuel Fabrication Program for analysis of reactor fuel (UAlx powder) using 

enriched uranium. This work has most recently been conducted under the NRC 
Special Nuclear Materials License No. SNM-Z~.(') It was decided to decon- 

taminate this portion of Building 004 at Headquarters, and eliminate it from 

this license.* 

Conditions 22 and 46 of the license impose Annex C (attached here as 

Appendix B) as a requirement for decontamination of facilities and equipment 
for release for unrestricted use. The requirements of Annex C have been 

followed. 

TABLE 1-1 
SUMMARY OF SURVEY RESULTS 

REGIONS IA and IB 

Average alpha 155 18.74 344 5,000 

Removable alpha 155 1.66 12 1,000 
Average beta 155 492 2274 5,000 

Removable beta 155 5.51 8 4 1,000 

In all cases, the maximum value is we11 below the limit. The results 

summarized in this table confirm that the area is acceptable for release for 

unrestricted use. 

*The working document which describes this activity is ESG N065ACR630004, 
"Building 004 Analytical Radiochemistry Labs Decontamination and Decom- 
missioning Activity Requirements," dated December I, 1982. 
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11. IDENTIFICATION OF PREMISES 

The premises to be released consist of part of Building 004 at the Head- 

quarters (or De Soto) site. This site is shown in Figure 1. It is located at 

8900 De Soto Avenue in Canoga Park, California. 

Figure 1. De Soto Avenue (Headquarters) Site in Canoga Park 
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Figure 2 shows the main radiochemistry laboratory located on the second 

floor of Building 004. Two additional rooms on the first floor, used for 

spectroscopy analysis, were also decontaminated in this effort. 

W O T O  FAULllY 
I N .  001 0 to 20 so 

woumr IN. 0, ROOR) w 
54,500 w fl - t  M I 9 7 8  y 

Figure 2. Building 004 Radiochemistry Laboratory 
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111. DECONTAMINATION EFFORTS 
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This area was used for the analysis of ATR reactor fuel (UAI, powder) 

using a uranium enrichment of 93%. This work began in 1959. Uranium analyses 

in these areas had ended by 1983 and, as the projects ended and as work areas 

were relocated, the readily accessible areas were generally cleaned to accept- 

able levels. 

The comprehensive decontamination effort was commenced per ref. Act. 

Spec. This effort included the removal of all laboratory equipment and facil- 

i ties (hoods, benches, cabinets, etc. ) , removal of radioactive exhaust faci l- 
ities and drain lines, and removal of floor tile. Small amounts of residual 

activity were detected on the concrete floor surface and were removed by 

scabbling. A11 materials leaving the area were monitored for contamination 
and disposed of by land burial when in excess of regulatory guide1 ines for 

unrestricted use. 
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IV. SURVEY SCOPE AND PROCEDURES 

A. SURVEY SCOPE 

A sampling inspection plan using variables has been used to demonstrate 
that the residual contamination in the area is below the following limits: 

Total average over 1 m 2 5,000 dpm/100 cm2 

Total maximum over 100 cm 2 15,000 dpm/100 cm2 

Removab 1 e 1,000 dpm/100 cm2 

The sampling inspection plan that was used is based upon a uniform 3-m 

(10-ft) square grid superimposed on the area. A 3-m-square grid has been 
adopted to be consistent with NRC and State of California guidance. The 

actual grid in each room was benchmarked in the northwest corner of the room. 

An identical grid was reflected onto the ceiling. A similar grid structure 
was also applied to the walls, benchmarked in the upper left corner of the 

walls. Each survey area has been identified with codes indicating the surface 

(F = floor; C = ceiling; N, E, S, W = north, east, south, and west walls, 

respectively) and a two-f igure Cartesian coordinate showing the distance in 

meters from a local benchmark. 

2 Within each square defined by the grid lines, a single l-m area was 

surveyed. Each area was outlined by felt marker or paint, with its coordi- 
2 nates marked within or beside the l-m area. The location of this l-m 2 

area was left to the surveyor's judgment: it was to be the area that, in his 

judgment, was most likely to have retained the most residual contamination of 

any similar area within the grid square. The surveyor was instructed to do 

this conscientiously to assure that any significant residual contamination 

would be detected before a report of acceptability was made to a regulatory 

agency. The use of a predetermined grid with discretion for the exact loca- 
2 tion provides a biased-uniform survey; selection of one l-m area out of the 

nine within each grid square provides an 11% sampling of the surface. 
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Sampling inspection consists of a samplins plan for selection of itens to 

be tested--in this case, locations to be measured for radioactivity, and the 

method of analysis. The sampling plan used for this phase was to inspect one 
2 1-m area out of every other 3-171 grid square throughout the regions. 

This 1 1 %  inspection (compared to 10% as recommended by the State of Cal i- 
fornia) was used for these areas. 

2 The 1-m area chosen by the procedure described above is first measured 

for total alpha.and beta activity and then for removable activity. 

B. PROCEDURES 

The following procedures were used in performing this survey. 

1. Average Contamination Measurement 

2 1) Identify 1-m area to be measured. 

2 )  With a portable scaler (Technical Associates FS-8 or equiv- 
alent) set for 5-nin count time, use an alpha probe (Ludlum 

Model 43-1 or equivalent) or a beta probe (Ludlum Model 44-9 or 

Associates Model P-71 or equivalent) and uniformly scan the 

area. (Watch for and note any "hot spotsM where the radio- 
activity may exceed the average limit. These are to be resur- 
veyed 1 ater. ) 

3) Record the location and total count. 
2 4 )  The total count is converted to dpn/100 cm total surface 

activity by: 

C - B  100 SAT = (- 5 )E 
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where 

SAT = total surface activity in dpm/100 cm 2 

C = total count in 5 min 

5 = count tine, min 

B = background count in 5 min (generally 0-5 for alpha and about 
200-220 for beta) 

E = efficiency factor, dpm/cpm (generally 4 for alpha and 7 for 
beta) 

2 100 = 100 cm standard area 
A = probe sensitive area (69 cm2 for Ludlum Model 43-1 alpha 

scintillator; 20 cm2 for Ludlum Model 44-9 and Technical 

Associates Mode 1 P-1 1 pancake G-M) . 

(Note that the analysis is done using counts rather than count rates.) 

2. Maximum Contamination Measurement 

1) Return to any area identified as having a "hot spot." 

2) Repeat the uniform scan of only the hot spot area, covering 
2 approximately 100 cm with the probe. 

3 )  Record the location and total count as a 'hot spotu1 measurement. 

4) The total count is converted to dpm/100 a2 as shown above. 

3. Removable Contamination Measurement 

1 ) Identify 1-m2 area to be measured. 

2) Using a Whatman 540 filter paper (2.4 cm diameter), wipe a "ZU 

or "S" pattern, with legs approximately 6 in. long, so as to 

sample removable contamination from an area of approximately 
2 100 cm . 

3) Place smear paper in file card "book" until ready for counting. 

4) Count radioactivity using gas-flow proportional counter ,(NMC 

Model ACS-77 or equivalent) for 5 min. 

FORM 71QP REV. a80 



5) Record the lo cation and both th 

total beta count. 
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e total alpha count and the 

2 
6) The total counts are converted to dpm/100 cm removable sur- 

face activity by: 

C - B  SAR = 

where the appropriate alpha and beta backgrounds and efficiency 

factors are used. Backgrounds are typically 1-3 counts for 

alpha and 720-150 counts for beta. Efficiency factors are 

about 4 dpm/cpm for alpha and beta. 



V. SURVEY RESULTS 

NO . 130SRR000001 
PAGE . 1 1  

The survey of this area was conducted using the aforementipned standard 

survey plan. No reduction in sampling was applied to this area. The results 
of the survey are listed in Appendix A. A summary of the survey results 

appears below in Table V-1. Due to project scheduling considerations, and the 
extremely low levels of residual contamination measured in this survey, it was 

decided that statistical data analysis was not required for this limited area. 

TABLE V-1 
SUMMARY OF SURVEY RESULTS 

REGIONS IA and IB 

Number of Average Value Maximum Value 
Measurement Locations (dpm/100 cn 2) (dpm/100 cm*) Limit 

-- 

Average alpha 155 18.74 344 5,000 

Removable alpha 155 1.66 12 1,000 

Average beta 155 492 2274 5,000 

Removable beta 155 5.51 84 1,000 

In all cases, the maximum value is we1 1 below the 1 imit. The results 

summarized in this table confirm that the area is acceptable for release for 

unrestricted use. 

FORM 71QP REV. l-80 
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An appropriate survey has been conducted throughout the area to be 

released. All remaining measured values of residual radioactivity are below 

the acceptance limit. The results of this survey show essentially no residual 
contamination and demonstrate a negligible risk of there being any undetected 

contamination exceeding the acceptance limits. Therefore, upon concurrence by 

NRC, the area may be released for unrestricted use. 
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APPENDIX A 

SURVEY RESULTS 
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ANNEX C TO SPECIAL NUCLEAR MATERIAL 
LICENSE NO. SNM-21 
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GUIDELIES FOR MCONTACIIHATION OF FACILITIES AND EQUIPklENl 

PRIOR TO RELEASE FOR UNRESTRICTED USE 

OR TERMINATION Of LICENSES FOR BYPRODUCT, SOURCE, 

OR SPECIAL NUCLEAR RATERIAL 

U. 5. Nuclear Regulatory Comission 
Di viston of Fuel Cycle an0 
Haterial Safety 

Yashi ngton, D .C. 20555 
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SEPlSW 

The i n s t w c t i o n s  in  t h i s  guide i n  conjunction w i t h  Table I sdec l fy  the  
r ad ioac t lv i  t y  and r a d i a t i o n  exposum r a t e  l i d  ts which should be used 
i n  accomplishing the  decontami na t ion  and survey of su r f  aces  o r  premi ses 
and equipment p r i o r  t o  a b a n d o m n t  o r  r e l e a s e  f o r  u n r e s t r i c t e d  use. 
The limits i n  Table 1 do no t  apply t o  premises, equipment, o r  scrap  
con ta i  ni ng Induced radi  o a c t i  vi t y  f o r  which t h e  radi  01 ogica l  consi dera- 
t i o n s  p e r t i n e n t  to their use may be d i f f e r e n t .  The r t l t a s e  of such 
f a c l  l l t i c s  o r  item from regu la to ry  cont ro l  w i l l  be considered on a case- 
by -case basis .  

1 .  The l t censee  s h a l l  s ake  a reasonable e f f o r t  to el i d n a t e  res idual  
contamination. 

2. Radioactivity on equ ip len t  o r  surfaces  s h a l l  no t  be covered by 
pat n t ,  p l a t i n g .  o r  o t h e r  covering m t e r i  a1 un le s s  contamination 
l eve l s ,  a s  determined by a survey and documented, a r e  below t h e  

. l i m i t s  s p e c i f i e d  i n  Table I p r i o r  to applying t h e  covering. A 
reasonable e f f o r t  orst be mdc t o  minimize the  contamination p r i o r  
to use of . any coveri  ng. 

3. The r a d i o a c t i v f t y  on t h e  i n t e r i o r  surfaces  of p ipes ,  d r a i n  l i n e s ,  
o r  ductwork s h a l l  be d e t e m i n e d  by making measurecnents a t  a l l  t r aps ,  
and o the r  appnrpri  a t e  access  po in t s  . provided t h a t  contamination 
a t  these l o c a t i o n s  i s  l i k e l y  to be r ep resen ta t ive  of contamination 
on the  i n t e r i o r  of t h e  pipes.  d r a i n  l i n e s ,  o r  hc twork .  Surfaces 
of premises, equipment. o r  scrap  which a r e  1 ike ly  to be contaarinated 
bu t  a r t  of such size, cons t ruc t ion ,  o r  l oca t ion  a s  t o  make t h e  su r face  
inaccess ib l e  f o r  purposes of p a s u r c a e n t  s h a l l  be presumed to be 
contaminated i n  excess  of the 1 imits. 

4. Upon request .  the C o d  s s j o n  ray au thor i ze  a l i c e n s e e  to r e l inqu i sh  
possession o r  con t ro l  of p r e r i  ses, equipment, o r  s c rap  having su r faces  
contaminated with m t e r i a l s  i n  excess of t h e  l i m i t s  specified. This  
aay inc lude .  but  would n o t  be l i r i t t d  to, spec ia l  circumstances such 
a s  raz ing of bui ld ings ,  t r a n s f e r  of premises to another  organiza t ion  
con t i  w i n g  work w i t h  r ad ioac t ive  mteri a1 s ,  o r  conversion of f a c i l i t i e s  
to a long-term s to rage  o r  standby s t a tus .  Such r eques t s  ust :  

a. Provide d e t a i l e d ,  s p e c i f i c  i n f o m a t i o n  descr ib ing t h e  premises, 
e q u i p p n t  o r  s c rap ,  r ad ioac t ive  contaminants, and the nature, 
t r t t n t ,  and degree of m s i d u a l  su r f ace  contamination. 

b. P r w i  dc a d e t a i l e d  h e a l t h  and sa fe ty  a n a l y s i s  which n r f l e c t s  
that t h e  r e s i b a l  amounts of a a t e r i a l s  on su r face  a reas ,  together  
with other cons idc ra t ions  such a s  prospect ive  use of the premises. 
t q t i p e n t  or sc rap ,  a m  unl ike ly  to r e s u l t  i n  an unreasonable 
r i s k  to the hea l th  and safety of the public.  



N 0 : 130SRR000001 

Page : 29 

5. P r i o r  t o  release o f  premises f o r  unres t r i c ted  use, the l icensee sha l l  
make a conprehensive r ad i a t i on  suwey which establ ishes t h a t  con+a, 
i n a t i o n  i s  w i t h i n  the  l i m i t s  sped  f i e d  i n  Table I. A copy o f  the  
survey r epo r t  sha l l  be f i l e d  w i t h  the D i v i s i on  o f  Fuel Cycle and 
Mater ia l  Safety, U W R C .  Yashington, D.C. 20555, and a lso  tht 
Di rec to r  of the Regional O f f i ce  o f  the O f f i ce  of Inspect ion and 
Enforcement, UYIRC. having j u r i  sdl ction. The repor t  should be f i l e d  
a t  l eas t  30 days p r i o r  t o  the planned date of abandonment. The 
survey m p o r t  sha l l  : 

a. I d e n t i f y  p r e d  ses. 

b. Shar t h a t  masonable e f f o r t  has been made to e l  imlnate res idual  
contami M ti on. 

c. Describe the scope o f  the survey and general ptocedums f o l l a e d .  

d. Statc the f indings o f  the suwey i n  un i t s  spec i f i ed  I n  the 
ins t ruct ian.  

Fo l lowing review o f  the  repor t ,  the NRC will consider v i s i t i n g  the  
f a c i l i t i e s  to c o n f i r r  the  survey. 



TABLE I 

ACCEPTABLE SURFACE CONTM41NATION LEVELS 

WUCL IDES a 

U-nat, U-235, U-238, and 5,000 dp r  a / l W  cn2 15,000 dpn a/lOO cm 2 
1,000 dpm a11 oo c? 

associated decay products 

Transuranlcs , Ra-226, Ra-228, 100 dpn1100 cm2 
Th-230, Th-228, Pa-231, 
Ac-227, 1-125, 1-129 

Bab-gama on! t t e r s  (nuclides 5,000 dpn 0y1100 cm2 15,000 dpn Br/100 cn2 1,000 dpm llr1100 cm2 
w i t h  decay modes o ther  than 
alpha eml ss lon  o r  spontaneous 
f l s s l o n l  except SR-90 and 
others noted above. 

a ~ h a r r  8ur facr  contamination by both  alpha- and b e t a - g a m - e m l t t l n g  nucl ldes ex ls ts ,  the l l n l t s  es tab l ished f o r  alpha- 
and kta-ganuna-rml t t l n g  n u c l l  des should apply Independently. 

b ~ s  u e d  I n  t h i s  tabla,  dpn ( d l s l n t r g r a t l o n s  pa r  n l n u t e )  means the r a t e  o f  emlsslon by rad ioac t l ve  ma te r l a l  as de- 
termlned by cort'ectlng the counts per  minute observed by an appropr late detector  f o r  background, efficiency, and geo- , , rnctr lc  f ac to rs  assoclated w i t h  the l n s t r u k n t a t l o n .  m o 

(0 
m 

C ~ ~ a s u r e m e n t s  o f  average contamlnant should n o t  be averaged over more than 1 square meter. For  ob jec ts  o f  less surface 
ares, the average should be der ived f o r  each such object .  .. .. 

2 d ~ h e  m x l a t m  contamlnatlon l e v e l  app l les  t o  an area o f  n o t  more than 100 c n  . w o - w 
0 
V) 
7J 
7J 
0 
0 
0 
0 

5 



2 'lhe moun t  o f  r t w v r b l r  r a d l o a c t f v r  ma te r i a l  per 100 cm o f  surface area should be detemlned by w lp lng  t h a t  area 
w f  t h  dry f l l  t 8 r  or # o f t  absorbent paper, cpp ly lng  moderrte pressure, and rssesslng the amount o f  rad foac t f ve  mater la l  
on tho wipe w i t h  rn r p r o p r l o t r  InstrJnrrnt  o f  known e f f l c l e n c y .  When removable contrmlnat lon on ob jec t s  o f  less  surface 
area f s  deterhlned, t R e p e r t l n e n t  l e v e l s  should be reduced p r o p o r t l o n r l l y  and the e n t i r e  surface should be wiped. . 

'fhe rveragm and m a ~ f r u r  r a d i a t f o n  l r v r l r  @r roc la ted  w l t l l  sur face contemtnatfon r e s u l t f n g  from b e t a - g a m  eml t te rs  
should no t  execmi 0.2 nrad/hr  a t  1 c n  and 1.0 mrad/Rr a t  I cm, respect fve ly .  measured through n o t  more than 1 m t l l t -  
grams per square cen t lm t te r  o f  t o t a l  absorber. 


